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Introduction
Almost 60 percent of stream miles in the continental United States only flow
seasonally or after storms according to a study done by the EPA in 2013.
Although these streams make up a vast majority of stream miles throughout
the United States, seasonal and ephemeral stream channels are not often
regularly monitored. This study will focus on analyzing the hydrology of an
unnamed, underrepresented ephemeral stream within Snyder County
Pennsylvania. This stream runs through Susquehanna University’s CEER site
and drains into Penn Creek. The objective of this study is to accurately
represent the streams groundwater recharge rate by monitoring two
observation wells within the same aquifer, while also monitoring the change
in water level before and after precipitation events. This study will provide the
first hydrological report for this stream and deliver important information
about ephemeral stream systems in wetter regions of the continental United
States.
Background
An ephemeral stream is defined as a stream or portion of a stream which
flows briefly in direct response to precipitation in the immediate vicinity
(USEPA, 2015). After a storm event an ephemeral may look like any other
year-round stream, but during insufficient precipitation events, the stream may
dry up. The rate water moves in these streams is largely dependent on the
composition of the pore sizes, aquifer connectivity, and hydraulic
conductivity. Hydraulic conductivity is the ability of a material to transfer
water through pore spaces and fractures. This study will analyze an ephemeral
stream at Susquehanna universities CEER site.
Figure 1: Areal depiction of Susquehanna’s CEER site. 
Methods
Leveloggers recorded the combination of barometric pressure and water
pressure simultaneously. It is necessary to filter out the impact of barometric
pressure, which was done by using a Barometric Solinst logger outside of both
the wells and stream system. A reference line was needed to be set for both
wells and the stream. This reference line accurately places a starting point
for both wells and the stream when measuring the depth to water. To
formulate this reference line, a laser was used. Once the laser leveled, the
reference point was identified on the casing of the wells and a yard stick
placed in the stream bed at a desired height (as outlined in Figure 2).
Figure 2: Drawdown data with respect to the laser line; with WT 
representing the water table.
Results and Discussion
Ø Water levels in W1 & W2 are parallel outside precipitation time. 
Ø An average lag time of 24 hours was recorded between Precipitation 
and WT in W1 and W2
Ø Stream recharge occurs after precipitation, with little to no lag time.
Ø Thru recharge, water level in W1 and W2 are closer to each other
Ø During recession (after rain event) W1 and W2 show higher 
differences in water level
Precipitation Wells 1 and 2
Eliminate 
Barometric Pressure 

































































































































































































































Well 1, Well 2, Stream Levels Vs. Precipitation
W2 W1 Stream (m) Rain (mm)
Figure 3: Flow chart depicting the workflow of the methodology. 
Figure 3: Well and Stream depth to water results from February 










































































































































































































































Well 1 and Well 2 Drawdown Vs. Singular  Precipitation Event
Well 1(m) Well 2 (m) Precipitation (mm)









































































































































































































































Stream Drawdown Vs. Singular  Precipitation Event
Stream (m) Precipitation (mm)






















































































Average Lag Time 
Well 2 Well 1 Percipitation
Figure 6: Average lag time 
represented with one storm event. 
Figure 5: Water level in W1 and 




















W2-W1 prior & post rain events
W2-W1 before rain event W2-W1 after rain event
